REMARKS 

This is a response to the Final Office Action mailed June 3, 2004 in relation to the above- 
identified patent application. 

Item 1. (Page 2): 

Applicant's arguments in March 2004 were not persuasive because the recitation of 
interleaver had not been given patentable weight as the recitation occurred in the preamble. 

Independent claims 6 and 14 have been amended by citing specific structural limitations 
for the interleaver such as . . providing two interim output compon e nts optical beams, which 
are generally orthogonal to each othe r in polarization direction, for one input optical beam at the 
interleaver input " and "... are selected from the following table such that two final output optical 
beams, wherein each final output optical beam consists of a group of optical components of 
interleaved optical wavelengths, are obtained at the interleaver output for the input optical beam ". 
These structural limitations for the interleaver can be found in paragraphs [0003]-[0009], [0092] 
and [0096] of the specification. 

Please Note: in the amended claims, the " single strik e through " indicates the deleted 
portion in applicant's current response and the " double otrikcthrough " indicates the deleted 
portion in applicant's last response (mailed on March 9, 2004). 

It is respectfully requested that the amended independent claims 6, 14, dependent claims 
12, 13, and 15 are allowable. 

Item 2 (Page 2) and Item 3 (Page 3): 

Rejection of Claims 6 and 14 under 35 U.S.C. 102(b) as being anticipated by Cheng et al 
(5,768,005). 

It is respectfully submitted that the instant application is fundamentally different from 
Cheng's (5,768,005) in both structure and functionality. 
Structure Difference: 

In Cheng's ('005), birefringent element (12) is orientated to separate an optical input 
beam into two optical beams (see Fig. lc, from Zin F to Z12 F , col.3 lines 27-31). Birefringent 
element (18) is orientated to first combine two optical beams into one optical beam (from Z16f 
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to Z18 F in Fig. lc, col. 3 lines 36-38)). After the beam being reflected, birefringent element (18) 
separates one optical beam into two optical beams (see from Z18f to Z18r after reflection in Fig.lc, 
col.3 lines 47-49). And then, birefringent element (12) combines two optical beams into one 
optical beam (from Z14 R to Z12 R in Fig. lc, col.3 lines 51-53). In summary, birefringent 
elements (12) and (18) are orientated to provide beam separation and combination in Cheng's 
('005). 

In the instant application, the birefringent elements of the birefringent element assembly 
are orientated to provide birefringent phase delay and there is no optical beam separation and 
combination in these birefringent elements. In Fig.9 of the instant application, elements (23), 
(24), and (25) are the birefringent elements of the birefringent element assembly. When optical 
beams pass through (23), (24), and (25), there is no optical beam separation/combination as 
shown in Fig.9 and Fig. 10 for the optical beams propagating from location 3 to location 7. As 
shown in Fig. 10, there are two optical beams at location 3 (each beam occupies a beam position 
box as shown at 3) and the same two optical beams remain at the same beam positions at location 
7 (each beam occupies the same beam position box as shown at 7). 

It is respectfully submitted that when a birefringent element is orientated to provide 
birefringent phase delay to an optical beam, the optical beam's propagation direction must be 
along one principal dielectric axis and perpendicular to the other two principal dielectric axes of 
a birefringent element (or crystal) - in such a case, no optical beam separation/combination can 
be obtained. In comparison, when a birefringent element (or crystal) is used to separate/combine 
optical beams, the optical beam's propagation directions must not be along and perpendicular to 
any principal dielectric axis of the birefringent element. This is a sharp difference between the 
instant application and Cheng's ('005). 

To support this key point, two technical references are respectfully submitted along with 
this response. Reference 1, adopted from the book "Optical Electronics", discusses details on 
how the birefringent phase delay (called as "phase retardation" in the book) is obtained in a 
birefringent element (called as "birefringent plate" in the book). On page 1 1, the "principal 
dielectric axes" were defined along (x, y, z) directions. The subsequent materials in Reference 1 
showed that birefringent retardation (phase delay) is obtained when an optical beam propagates 
along one principal dielectric axis and perpendicular to the other two principal dielectric axes of 
a birefringent element and there is no optical beam separation/combination. 
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Reference 2 is a product description on optical beam displacers made of birefringent 
elements (from www.thorlabs.com). As shown in Reference 2, the optical beam's propagation 
direction must be at an angle (not 0 or 90 degree) with respect to the optic axis in order to 
displace/separate an optical beam. Optic axis is one of the principal dielectric axes as shown in 
Fig. 1-1 on page 14 of Reference 1. If the optical beam's propagation direction is along one 
principal dielectric axis (and thus perpendicular to the other two principal axes), no optical beam 
displacement/separation can be obtained - instead, birefringent phase delay is obtained. 

Functionality Difference: 

The structure difference described above results in functionality difference between the 
instant application and Cheng's ( c 005). 

Cheng's ('005) discussed optical isolating devices (i.e., optical isolator). When an optical 
beam passes through the optical isolating device from its input to its output, the optical isolating 
device is to prevent reflection light propagate backward from the output to the input. The devices 
disclosed in Cheng's ('005) provide one output optical beam for one input optical beam - see 
Zin F (one input optical beam) and Z12 R (one output optical beam) in Fig.lc. For two output 
optical beams, two input optical beams must be provided as shown in Fig.7 in Cheng's ( c 005). 

In comparison, the interleaver of the instant application is to separate an input optical 
beam into two output optical beams of interleaved optical wavelengths. An interleaver provides 
two output optical beams for one input optical beam - see Figs. 9 and 10, position 0 (one input 
optical beam) and position 17 (two output beams). The two output optical beams cannot be seen 
from Fig. 9 because they overlap with each other from the view of Fig. 9. However, Fig. 10 and 
paragraph [0096] clearly indicates that there are two output optical beams at the interleaver 
output (two boxes occupied at position 17). 

Amended Claims: 

To differentiate the instant application from Cheng's ('005), independent claims 6 and 14 
have been amended to include ". . .wherein the birefringent element assembly comprises three 
birefringent elements which are orientated to provide birefringent phase delays to the optical 
beams passing through them " for claim 6 and "wherein the birefringent element assembly 
comprises two birefringent elements which are orientated to provide birefringent phase delays to 
the optical beams passing through them " for claim 14. The amended claims clearly indicated that 
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the birefringent elements were constructed to provide birefringent phase delay instead of optical 
beam displacement in the instant application - a sharp difference from Cheng's ('005). 

It is respectfully requested that the amended independent claims 6, 14, dependent claims 
12, 13, and 15 are allowable. 

Item 4 (Page 3): 

Rejection of Claims 6, 12 and 14 under 35 U.S.C. 102(b) as being anticipated by Cheng et al 
(5,471,340). 

It is respectful to submit that the instant application is fundamentally different from 
Cheng's (5,471,340) in both structure and functionality. 
Structure Difference: 

In Cheng's ('340), birefringent element (24) is orientated to separate an optical input 
beam into two optical beams (see col.3 lines 42-51 and Fig.lC: optical beam LF in box 24 is 
separated into two optical beams LF1 in box 26 and LF2 in box 28 in the "FORWARD" 
direction). Similarly, birefringent element (24 A) is orientated to separate an optical beam into 
two optical beams (see col. 5 lines 44-48 and Fig.3C: optical beam LF in box 24 is separated into 
two optical beams LF1 and LF2 in box 24B). Birefringent element (24B) is orientated to displace 
the optical beams further apart and to move LF2 beneath LF1 in their physical locations (see 
col.5 lines 48-52 and Fig.3C: LF2 is moved beneath LF1 in box 30). Further, birefringent 
element (32 A) is orientated to displace the optical beam LF1 's position to the right (see col.5 
lines 58-61 and Fig.3C: LF1 is above LF2 in box 32A and LF1 is moved to the right as shown in 
box 34). In summary , birefringent elements (24, 24A, 24B, 32A) and the like in Cheng's ('340) 
are orientated to displace (move) the position of an optical beam according to the polarization 
direction of the optical beam. In some cases, this results in optical beams' 
separation/combination. 

In the instant application, the birefringent elements of the birefringent element assembly 
are orientated to provide birefringent phase delay and there is on optical beam displacement 
/separation/combination in these birefringent elements. In Fig.9 of the instant application, 
elements (23), (24), and (25) are the birefringent elements of the birefringent element assembly. 
When optical beams pass through (23), (24), and (25), there is no optical beam 
displacement/separation/combination as shown in Fig.9 and Fig. 10 for the optical beams 
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propagating from location 3 to location 7. As shown in Fig. 10, there are two optical beams at 
location 3 (each beam occupies a beam position box as shown at 3) and the same two optical 
beams remain at the same beam positions at location 7 (each beam occupies the same beam 
position box as shown at 7). 

It is respectfully submitted that when a birefringent element is orientated to provide 
birefringent phase delay to an optical beam, the optical beam's propagation direction must be 
along one principal dielectric axis and perpendicular to the other two principal dielectric axes of 
a birefringent element (or crystal) - in such a case, no optical beam separation/combination can 
be obtained. In comparison, when a birefringent element (or crystal) is used to 
displace/separate/combine optical beams, the optical beam's propagation directions must not be 
along and perpendicular to any principal dielectric axis of the birefringent element. This is a 
sharp difference between the instant application and Cheng's ('340). 

Functionality Difference: 

The structure difference described above results in functionality difference between the 
instant application and Cheng's ('340). 

Cheng's ('340) discussed optical isolating devices (i.e., optical isolator). The devices 
disclosed in Cheng's ('340) can only provide one output optical beam for one input optical beam. 
As shown in the top portion "1 TO 2" of Fig.lC, one input optical beam LF (shown in the top 
box 24 in the "FORWARD" direction) results in one output optical beam LF (shown in the 
bottom box 24 in the "REVERSE" direction). Similarly, the bottom portion "2 TO 3" of Fig.lC 
shows that one optical input beam (2 in the "FORWARD" direction) results in only one optical 
output beam (3 in the "REVERSE" direction). 

In comparison, the interleaver of the instant application is to separate an input optical 
beam into two output optical beams of interleaved optical wavelengths. An interleaver provides 
two output optical beams for one input optical beam - see Figs. 9 and 10, position 0 (one input 
optical beam) and position 17 (two output beams). The two output optical beams cannot be seen 
from Fig. 9 because they overlap with each other from the view of Fig. 9. However, Fig. 10 and 
paragraph [0096] clearly indicates that there are two output optical beams at the interleaver 
output (two boxes occupied at position 17). 
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Amended Claims: 

To differentiate the instant application from Cheng's ('340), independent claims 6 and 14 
have been amended to include . .wherein the birefringent element assembly comprises three 
birefringent elements which are orientated to provide birefringent phase delays to the optical 
beams passing through them " for claim 6 and "wherein the birefringent element assembly 
comprises two birefringent elements which are orientated to provide birefringent phase delays to 
the optical beams passing through them " for claim 14. The amended claims clearly indicated that 
the birefringent elements were constructed to provide birefringent phase delay instead of optical 
beam displacement in the instant application - a sharp difference from Cheng's ('340). 

It is respectfully requested that the amended independent claims 6, 14, dependent claims 
12, 13, and 15 are allowable. 

Item 5 (Page 4): 

Claims 13 and 15 are objected to as being dependent upon a rejected base claim. 

It is respectfully requested that dependent claims 13 and 15 are allowable if the amended 
independent claims 6 and 14 are allowable. 

Correction to Typos in Table III for Claim 6 (Previously submitted on March 9, 2004): 

In the patent publication US 2003/0025998 Al (Feb. 6, 2003), there are four typos for Table III 
under claim 6 and paragraph [0143]: 

"100i" (happened at two places) should be "<p " and "100 3 "( happened at two places) should be 
"(pj\ respectively. 

Table III in the specification paragraph [0129] is correct. Please help to make correction if this 
application is allowed to issue. 

***********************************^ 
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Please note that applicant has a new address. Please address all correspondence to 



Bin Zhao 
14 Figaro 
Irvine, CA 92606 



Respectfully submitted, 




Bin Zhao 



Telephone: (949) 266-6800 
Fax: (801) 858-8132 

Email: zhaob200 1 @yahoo.com 
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Part Number: PS802 
Yttrium Vanadate Beam Displacer 






► Seperates beam into two polarization dependent parallel beams 

► Large output beam seperation - 2.0mm 

► Integral part of birefringent optical circulators 

► Miniature size - 2.0mm x 4.0mm x 20.0mm 

► AR Coated at 1550nm 

► Custom sizes available by special order 



With a high birefringence, the YV0 4 Beam Displacers offer high seperatiot 

compact design. The optic axis is oriented at 45° to achieve the beam de 
WK^^^^^ Beam displacers are used in a number of Telecom appications such as op 

«$^^/^>jWDMs and polarization beam combiners. 




Price: $150.00 Each, Euro: €165,00 Availability: in 2004 Catalog Page 

stock W eight: 0.04 lbs, 0.02 kg No FA Q' S Found 

Quantity: jl | 
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